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DETAILED ACTION 
Claim Objections 

1 . Claim 1 is objected to because of the following informalities: 

a. Claim 1, line 16, recites the limitation "the circuit and ground". There is 
insufficient antecedent basis for this limitation in the claim. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 3-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Knoll 
et al (US Patent No.: 6546059) in view of Chen et al (US Patent No.: 6744292). 

a. Claim 1, Knoll et al discloses a first input current source (Fig. 4, label +Vs) 
electrically connected to a first node of the circuit (Fig. 4, node above label lup) 
supplying a first current (Fig. 6, output from label charge pump1) to the circuit, a 
second input current source (Fig. 4, label +Vs) electrically connected to a 
second node of the circuit (Fig. 4, node above label lup) for supplying a second 
current to the circuit (Fig. 6, output from label charge pump 2), a first output 
current source (Fig. 6, label delta Ich and charge pumpi ) electrically connected 
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to a third node of the circuit (Fig. 6, node above label delta Ich and charge 
pump1) for outputting the first current from the circuit (Fig. 6, output from label 
delta Ich and charge pump 1 ), a second output current source (Fig. 6, label 
delta Ich and charge pump 2) electrically connected to a fourth node of the 
circuit (Fig. 6, node above label delta Ich and charge pump 2) for outputting the 
second current from the circuit (Fig. 6, output from label delta Ich and charge 
pump 2), a first capacitor (Fig. 6, label 606) electrically connected between the 
intermediate node of the circuit (Fig. 6, label 606) and +Vs (Fig. 6, label 606), a 
unit gain buffer (Fig. 6, label 602) electrically connected between an 
intermediate node (Fig. 6, node before label 602) and a fifth node of the circuit 
for (Fig. 6, node after label 602) supplying a voltage of the intermediate node to 
the fifth node, a resistor (Fig. 6, label R) connected between the buffer (Fig. 6, 
label 602) and the second charge pump (Fig. 6, label charge pump 2). 
Although Knoll et al does not show a plurality of switches, Chen et al discloses 
a plurality of up pulse switches controlled by an up pulse control signal (Fig. 6, 
labels 68 and 72) for controlling current flow such that in a charging mode of the 
circuit, wherein the switches are controlled by the output from the phase 
detector (Col. 1 , lines 21-43) and depending on the controls from the phase 
detector the second current (Fig. 6, output from label 60) flows from the second 
node through the output node and through the resistor (Fig. 6, label 76) to the 
fifth node, and the first current (Fig. 6, output from label 64) flows from the first 
node through the intermediate node to the first capacitor (Fig. 6, label 78) for 
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charging the first capacitor, and a plurality of down pulse switches (Fig. 6, labels 
70 and 74) controlled by a down pulse control signal for controlling current flow 
such that in a discharging mode of the circuit, where in the switches are 
controlled by the phase detector and depending on the output from the phase 
detector (Col. 1, lines 21-43) the second current (Fig. 6, output from label 60) 
flows from the fifth node through the resistor (Fig. 6, label 76) and out through 
the second output current source (Fig. 6, label 62), and the first current (Fig. 6, 
output from label 64) flows from the first capacitor (Fig. 6, label 78) through the 
intermediate node and out through the first output current source (Fig. 6, label 
66) for discharging the first capacitor. Although Knoll et al does not explicitly 
state a first and second current are equivalent to a predetermined current and a 
factor, Chen et al also discloses the first current being equal to a predetermined 
amount of current multiplied by a first factor (Fig. 6, label N-1/N*!), and the 
second cun^ent being equal to the predetermined amount of current multiplied 
by a second factor (Fig. 6, label I, factor=1). Although Knoll et al discloses a 
capacitor connected between the first current source and +Vs (Fig. 6, label 
606), Chen et al discloses a capacitor connected between the first current 
source and ground. (Fig. 6, label 78) It would be obvious to one skilled in the art 
to incorporate Chen et al's invention into Knoll et al's invention to provide 
smaller current through the capacitor allowing the capacitor to be much smaller 
in size to match design requirements. (Abstract and Col. 1, lines 44-50) 



Application/Control Number: 10/065,902 Page 5 

Art Unit: 2634 

b. Claim 3, Chen et al discloses the plurality of up pulse switches comprises a first 
up pulse switch and a second up pulse switch (Fig. 6, labels 68 and 72), the 
first up pulse switch being connected between the first node and the 
intermediate node (Fig. 6, label 72), and the second up pulse switch being 
connected between the second node and the output node (Fig. 6, label 68), and 
the plurality of down pulse switches (Fig. 6, labels 70 and 74) comprises a first 
down pulse switch and a second down pulse switch (Fig. 6, labels 70 and 74), 
the first down pulse switch being connected between the intermediate node and 
the third node (Fig. 6, label 74), and the second down pulse switch being 
connected between the output node and the fourth node (Fig. 6, label 70). 

c. Claim 4, Chen et al discloses when the up pulse control signal is active (Col. 1 , 
lines 21-42) and the capacitor starts to charge which would inherently put the 
circuit in charging mode, the first and second up pulse switches close (Fig, 6, 
labels 68 and 72) and the first and second down pulse switches open (Fig. 6, 
labels 70 and 74) and when the down pulse control signal is active (Col. 1 , lines 
21-42) and the capacitor would inherently start to discharge and the circuit will 
be in discharging mode, the first and second down pulse switches close and the 
first and second up pulse switches open (Fig. 6, labels 68,70,72,74). 

d. Claim 5, Chen et al discloses the first factor is less than one, depending on N 
(Fig. 6, label N-1/N) and the second factor is equal to one (Fig. 6, label I). 

e. Claim 6, Chen et al discloses an equivalent circuit to Fig. 6 in Fig. 5, wherein 
the up pulse switches and the down pulse switches are transistors. (Fig. 5) 
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f. Claim 7, Although Knoll et al fails to discloses a unit gain buffer is a source 
follower or an emitter follower, II et al discloses a variable gain amplifier 
adjusted by a gain control (Fig. 6, label 602) and it would be obvious to one 
skilled in the art to replace the amplifier as disclosed by Knoll et al based on the 
designer's choice. 

g. Claim 8, Although Knoll et al fails to teach a unit gain buffer is an operational 
amplifier with direct feedback, forming a voltage follower. Knoll et al discloses a 
variable gain amplifier adjusted by a gain control (Fig. 6, label 602) and it would 
be obvious to one skilled in the art to replace the amplifier as disclosed by Knoll 
et al with a feedback operational amplifier based on designer's choice. 

3. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Knoll et al 
(US Patent No.: 6646059) in view of Chen et al (US Patent No.: 6744292). 
a. Claim 2, although Knoll et al and Chen et al fails to discloses a second 

capacitor, Gillig et al discloses a resistor (Fig. 2, labels R2 and R1) connected 
between the first and second charge pump (Fig. 2, labels low current pump 
charge and high current pump charge) and a capacitor (Fig. 2, label CO) 
connected to the resistor, ground and the second charge pump. (Fig. 2, labels 
R2, R1 , high current pump charge and CO) It would be obvious to one skilled in 
the art to incorporate Gillig et al's invention into Knoll et al and Chen et al's 
invention to provide efficient locking using good spectral purity. (Col. 1 , lines 
13-52) 
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Allowable Subject Matter 



4. Claims 9-20 are allowed over prior art. 



Conclusion 



5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Palmer et al (US Patent No.: 5592120) 

b. Duffy et al (US Patent No.: 6385265) 

c. Shenoy et al (US Patent No.: 6169458) 

d. Goldman (US Patent No.: 661 1 1 76) 

e. Babanezhad et al (US Patent No.: 5936445). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Linda Wong whose telephone number is 571-272-6044. 
The examiner can normally be reached on 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571 ) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Linda Wong 
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